One hundred twenty-four strains of Bacteroides fragilis were examined for susceptibility to tetracycline disks and by minimal inhibitory concentration (MIC) 
Because of an increased awareness of the importance of nonsporulating anaerobes in infections, it is necessary that all clinical microbiology laboratories provide the physician with antibiotic susceptibility data by a convenient, standardized method. Even though certain species of Bacteroides have been known as potential pathogens since 1897 (20) , their occurrence in clinical specimens has often been undetected. Now, with better methods for cultivating nonsporulating anaerobes, it has been shown that one of the most common pathogenic organisms is Bacteroides fragilis which is isolated frequently from infections and septicemias (11, 12, 
15, 16,~22).
Bacteroides fragilis is resistant to many chemotherapeutic agents, and resistance to tetracycline has emerged in the last several years (19) . Because of multiple resistance, the choice of antibiotic is most important for the welfare of a patient with a B. fragilis infection. As reported recently by Nobles (14) , 60% of the patients with B. fragilis septicemia who did not receive effective antibiotic therapy died, whereas those who were treated with an appropriate chemotherapeutic agent showed only a 12% mortality rate.
Recently several disk methods were described for determining the antibiotic susceptibility of nonsporulating anaerobes to chemotherapeutic agents (18, 19, 21 (9) .
Anaerobiosis. All work, unless otherwise noted, was performed in an anaerobe chamber (Coy Manufacturing Co., Ann Arbor, Mich.). The atmosphere in the chamber was 80% N2, 10% H2, and 10% CO2 (Matheson Gas Company, Atlanta, Georgia).
Media. The organisms were maintained in brain heart infusion broth (BHIB) (Difco) supplemented with vitamin K (0.00005%) (Sigma) and hemin (0.0005%) (Sigma). Mueller-Hinton broth (MHB) (Difco) with vitamin K and hemin (VKH) added were used for diluting the inoculum. Mueller-Hinton agar (MHA) (Difco) with VKH was supplemented with 5% sheep blood and used for zone size determinations. Brain heart infusion agar (Difco) supplemented with VKH and 5% sheep blood was used for purity checks. All broth media were placed in the anaerobe chamber while hot. The agar plates were allowed to harden and placed in the anaerobe chamber.
Antibiotics. Tetracycline powder (Pfizer, Inc., New York, N.Y.) had an activity of 980 gg/ml and was dissolved in sterile distilled water. Standard disks (BBL) had a content of 30 sg of tetracycline.
Antibiotic disk method. Fresh MHA plates with blood and VKH less than 3 h old were used. The medium was adjusted to around pH 7.5 prior to autoclaving, and constant amounts of agar were placed in each dish. The inoculum consisted of a 24-h culture grown in BHIB-VKH at 35 C. The cultures were adjusted to one-half the turbidity of a no. 1 McFarland nephelometer standard using MHB-VKH. Sterile cotton swabs were used to remove the organisms, and each swab was pressed against the tube wall to remove the excess liquid. The plates were streaked evenly in three directions and allowed to dry for 3 to 5 min before a single disk was added to the surface of each plate. The plates were inverted and incubated at 35 C for 22 h. The zone sizes were measured with a vemier caliper and recorded to the nearest millimeter and included the diameter of the disk. The reproducibility of the test was determined by performing the technique on three different occasions.
MIC determinations. MIC values were determined by using twofold antibiotic dilutions in agar ranging from 128 to 0.062 gg/ml. One milliliter of each dilution was placed in each of two sterile petri dishes. Nineteen milliliters of MHA-VKH with blood were then pipetted into each dish. The plates were allowed to harden and then were placed in the chamber to incubate at 35 C for 22 h. The inocula were grown in BHIB-VKH for 22 h at 35 C. By using MHB-VKH the cultures were adjusted to match the turbidity of one-half of a no. 1 McFarland nephelometer standard. A 1 ml amount of this solution was then added to 9 ml of MHB-VKH. An Oxford automatic pipettor was used to make the 1:10 dilutions. This dilution of each culture was then transferred to the surface of the plates by using a Steers replicating device (17) .
After the inoculum dried, the plates were inverted and incubated at 35 C. The results were determined after 22 h of incubation. The MIC was recorded as the lowest concentration of antibiotic which completely inhibited the macroscopic growth of each organism.
RESULTS
The results of our experiments confirm the existence of two distinct populations of MICs of B. fragilis to the action of tetracycline (Fig. 1) . This phenomenon has previously been described by other workers (10, 11) . The bimodal distribution is clearly a nonrandom occurrence, and the interpretation of this disk test was therefore based on zone size characteristics of the two populations. The combined MIC and zone size data were utilized to classify the susceptibility of strains. Of the 124 strains tested, 78 belonged to a resistant population and 46 to a susceptible population. Resistant strains had geometric mean MICs of 8 gg/ml or greater, and susceptible strains had MICs of 5 Ag/ml or less. Thus, the two populations are separated by less than one twofold dilution. Bimodal populations are clearly more apparent by the distribution of zone sizes than by the distribution of MIC values ( Fig. 2 and 3) . A separation of 8 mm between the two populations was observed with the disk test.
The reproducibility of the two testing methods was compared when determinations were made on three different days by both methods ( The proposed disk test is a relatively simple test that can be performed in all clinical laboratories. The amount of carbon dioxide during incubation is critical (10) . We used 10% CO2 in an anaerobic chamber, but the GasPak (BBL) system also provides this concentration of C02 (5, 13) . Therefore, we recommend that GasPaks be used by clinical laboratories when an anaerobe chamber is not available.
Therapeutic response of antibiotics in animals and humans is needed to validate the designation of an anaerobic strain as susceptible or resistant as derived from in vitro data. ACKNOWLEDGMENT 
